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Abstract: As the threat of irreversible climate change has increased over time, the UK has focused on reducing 
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1. Introduction 
In order  to reduce carbon emission  levels, a number of  targets have been set at a national and 
international  level.  The  1997 Kyoto  Protocol, was  a major  international  agreement which  focused 
around globally reducing GHG emissions. Furthermore,  in  terms of  the UK specifically, there are a 
number of existing targets such as an 80% reduction in emissions by 2050 from 1990 levels [1]. In order 
to meet these targets an understanding of what dictates UK emissions levels is vital. However, myriad 
factors  can  influence emission  levels. Some of  the key drivers  include economic activity,  industrial 
activity and population growth which are further explored within the literature review. Furthermore, 
in order to reduce emission levels, the entirety of the UK has to effectively perform, which relies on 





and  industrial/commercial  sectors  [2]. The Department of Business, Energy and  industrial  strategy 
(BEIS) states how domestic emissions  in the UK are produced  largely by natural gas and electricity 
consumption. Natural gas contributed to 59% of total end user emissions while electricity emissions 








“UK  local  authority  and  regional  carbon  dioxide  emissions  statistics;  2005‐2016.”  The  report was 
provided by the Department for Business, Energy and Industrial Strategy (BEIS) and provides estimates 
across the domestic, transport and industrial and commercial sectors from 2005‐2016 (BEIS, 2018a). The 
data provided  in  the  report  is based upon  four main sources: BEIS sub national electricity and gas 
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to  be  completed  in  regard  to  the domestic  sector  and  changes  in  efficiency  of  the  grid  over  time. 
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and  domestic  emissions  reduction  per  capita  from  2005‐2016.  As  shown  in  the  graph  there  is  a 
relationship between the two variables; high population density areas are found to be slightly more 
successful  in  reducing  domestic  emissions  than  the  less  dense  authorities.  The  coefficient  of 
determination (R2 value) produced suggests that the model predicted 27% of the domestic emissions 
reductions, however the p value (6.04E‐31) suggests a strong correlation between the two variables.   
The  anomaly  shown  is Kensington  and Chelsea, which  showed  the  lowest  level  of  domestic 
emissions reduction across  the entirety of  the UK. As one of the densest authorities  in  the UK,  it  is 
somewhat  surprising  that  it was  the  least  successful  across  the  country  in  reducing  its  domestic 
emissions levels. There is a high level of unoccupied housing within the borough which may impact 
the  emission  levels  per  capita;  a  large  quantity  of  the most  expensive  housing  in  the  borough  is 
identified as “second homes” for very affluent people who are therefore not likely to be considered at 




emissions  reductions were due  to  the  changes  in  the grid  intensity which would be  influenced by 
schemes such as feed in tariffs. The remaining difference across local authorities can be attributed to 
other factors such as the retrofitting of housing, change of fuel use, improved efficiency of lighting etc. 
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4. Discussion 
The  analysis  of  domestic  emission  reductions  and  population  density  highlighted  a  clear 





As highlighted  there  are  clearly potential  benefits of  an  increase  in  an  authority’s population 
density as shown previously within  literature [9,10]. However, this requires monitoring as there are 
potential limitations to this, as some of the denser authorities which showed success in transport and 
domestic  emissions  reductions were  found  in  London. This  can  be  attributed  to  the  quantity  and 
integration of mitigation strategies. For example, a large majority of local authorities in London have 













reduced  by  approximately  14%  from  2005‐2016. As  the  grid  has  become more  efficient  domestic 
electricity emissions have consequently reduced.   
As highlighted by Turk and other, the change from coal to other efficient fuel sources has resulted 














































and  conditions  of  the  Creative  Commons  Attribution  (CC  BY)  license 
(http://creativecommons.org/licenses/by/4.0/). 
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